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oo 0 e SATELLITE RECONNAISSANCE
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The cmept of an artiﬁchl satellite orbiting around the earth has i
‘been associated, from the outset; with the thought that suth a.vehicle could . )
| be used to maintain & continuces-réceusaissance sad surveillance overeay .. . . |
: _6”1!“”0!&0;1»0 . The oviginal' plan was to install a kind:of .+ - k
'g téleviston chmera in the satellite and totransmit its images by yadic . 1
? teéchnfques to a ground station where the signals would be reassembled ato !

a photograph. With such equipment, a systematic search was to be made

of the Eurasian land mass for airfields and other military installations .. |
“large énodgh te be detected with the: limited resclving pewer.of such s system.
By ropaated chéervations it was hoped that changes would be detected with
""lnfﬁeh:t rnlhbmey wynvlunnh. o( hm-inutuuk.. C o e
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e e

The nppeal of this fnndamenully ltuightfomrd appmch llon in it-
relativé political unobtrusiveness):in the apparent power of televisiom:. - .
; techniques for making cbbervations almost instantly available; in the pro-

' longed utilization of satellites im their orbits; and in the freedom from the

; logistie intricacies of recovery-techuiques. At first sight, this “elentyonic f
: readout’ epjéarwy to be the fully' madern approsch to recounaissanes..; ii-has §
| - deserved, and indoed has had the meoet: carcful study. As a.result; we have "
i l’gow arrived it a clear understanding of the technological problems which ‘
+ pomadn ¢ Do selved: The initial SAMOS development projsct.was saimed at
‘the eléctrenic muu of WW we mwmwm»
mm&* Sesba e 5F pelsdiEEe tenlvrolae e, D el PO SO v e

ot ]
iz wobidy, s SRR IE L R JEVCY SRR

s, owenty

Y 3 Sm&m;go. ttvu zeoalined:that am mnch ued

g% the-detection of ballistic misails attack:in 2 much aimplez. and more,..

- alwect méthod thin television of:phetographiciebesrvation. Mhile she-bostile
-miamu Beisg Wchd. wl mu SEwery: mﬁm
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radiation, and this radiation can be detected;, above the atmesphere, from
satellites many hundred miles away. : The exploitatien of this early-warning
schems . is going foxward as Preject: MIDAS; it -has bedn separated from the
receanaissance project (SAMOS) and will not be discussed further in this
paper. As a consequence of this deparate development, th varning function
is no l‘tgar -prhuary nquinmm tor IAMOS” SE e dme TS tuet e

Mmhﬂc. a much more m tml“udd nood ’hsl bm pohted
aut bythc Us 8. Intelligence Board. The overriding tutslligence requirement
at the present time is inforrnation on the: sperational status of Soviet'missile !
launch sites. . This requires phetegraphs of very high reselution- ~high' encugh -
to enable a skifled photooinnrputor«nm Mﬂmﬂym objects of
interest ‘in & missile launch site. ‘

The exact-rasolution performance:réquired for this purpsse need: vt be i
discassed hare! -Rs technical specification-is complicated and' aftén’ controversial. || ...
One must realise, for example; that a system: whick will.resclve 20 footon .
ths gmﬂvﬂlmm ammuvto Mvawommlo feos
hln’h}m q e . tprf - Sy e e et -

nybm. thcn lnt hua ealy~ SOATER' tor Ngh—nm anho %
of the Sovist missile installations, and that:soures has been slimihated with i ;
the grounding: of the U-2 aircraft. -Canwe substitute'a sateilite as the: ?
ohserving vehicle and ebtain cemparable resslts? Meze spacifically; can we - i
look to SAMOS to yiold re-ulu of tho mce-ury qulity withh 1 thort tlmo?

~ Wdy. aomu ohctuuc ruM u W.u&s umr lw
NO. B SRS i N S
s b ’ ! o x Tl Aghy, ot e

yd mmmcampoumum. mmm"w

amount of detail that is required te knew the: state of mummu
activity at a missile site must be made up of a fastastically large aumber of
bits of information-~a number nhrpthuthuummwutrw f
alt of thase bits of information:frens sateilites to sarth while:ths: satellise i .
over our own or {riendly territéry.: I-is'te b expscted Suring the néxt ten )
yesrs that the: elabératién’ «Wmmvwwmmh.y l A
satellites in oxrbit; and improvements: uleﬁmﬂWy*
make it fensible: slestrically te transmty detsled infornintion 2Vout &’ ‘ghvenk |
point on the 'earth. But whai we must:emphasise here teday is that {5 is not
feasible now, aad it {s not likely to be feasible intime te give eur country the
kind sfiecamitssance it Soedi o snidsc Tharefore,: wifle weé ressnamend
coutimeid . Fesuarch os :&WMVW‘@N&&W

Saay ekl mﬂvwﬁa infarmaiion chowt the spswrabtivend statns of wineils sites, with
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orbital flights which are now planned, we must warn that we cannot rely on
the electronic readout approach for military purposes and urge that higher

operatioaal priority be given to other Air Force dwolopmcnts wh{ch we are
about to discuss.

Physical recovery, in the air ox in the sea, of a satellite that has com-
pleted a number of revolutions in orbit’ has become feasible. The improvement
of recovery technigues is going forward in the DISCOVERER project. One
can therefore consider the possibility of using advanced photographic
techniques which are capable of very high resolution, and of recovering the
exposed photographic film om or near the surface of the ea¥th. The subsequent
processing and evaluation of the film can then be perfotmod under the same
favorable conditions that are n«d in the. but aerial photogrtphy

While this approach may mporuchny appear clumsy and pedestrian
when compared with electronic readout, a detailed analysis will show is
performance to be distinctly superior in providing the kind of detailed in-
formation that {s required for the study of operational missile sites. In fact,
we are convinced that this primary objective of satellite tmihmco can
be realized most prompily and most. effectively by the physical recovery of

film exposed in a high-resolution couvergent stereo camera system. The

principles and techniques of this kiad of photography are now well understood.
Therefors, if timely action is takea, we can expect to hvi an adequate
photomphlc payload by tha time we have mutored the tachnique- for recovery

Time is short. We should .cqnhc h{ormation on Sovist missile launch

~ sites while they are under construction, in order to counter the deception and

concealment that can be-used in a completed site. It will take a year and a
half at best to fill the present gap in our reconnaissance ability. And we can
expect useful performance in 1962 only if we clearly establish high resolution
photognpby as tho firet ;ou of the U. 8, satellite racomhsmco pragum.

We are noet unmindful of othor objo:ﬁvol anociatad with SAMOS,
Photographic surveys of broad areas,: ia which exteadvc covongo is obtained
at the expense of reduced resolving power, have importasit uses. The do-
tection and recording of slectremagnetic transmissions by means of the -

|will provide valuable information, espechlly in areas

I
of technical intelligence; of aew aspects in cmmnnlutm um in missile
~ defense’ lystom-. in uviguioul alds. . . .

‘Bt we do not consider m”‘obmqp qulo ‘t.n‘ imporunec to

" the thek of gotting; at the earlfest pessible:date, high-pas: ‘phiotegraphs

that will provide information abeut the eperaticnal status of missile sites, with
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detail nearly as good as that from the U-2. We therefore recommend a
eardawmwogrmi wuh 3 od‘manegement, snd with ruaury
mM.t“r - T s SR

(a) High ruolutieu stono Mgnpby

() Recovery technlquos

Mindful of the urgoncy of this need for detafled: Mmph‘y. the Afy
Force has grestly modified the initiat SAMOS davelomu!"yh- ‘A ' miinber

of well conceived: photographic reeovéry systems are now wider stuoy and
wnluucn 'rhu deum fm u. m d;gthce mm‘w = f‘ il i e

A "‘“‘“” “Nmm eonru s with mnmm
m wmdibmlnﬂd sitdn iunder mm; wnd -
: } Tabaior, omnta
2. A system capable of photographing a large sumber of selected
installations with the higher ronduiwnqabef for ¢ A .
umwwuu Wd‘t aﬂﬁﬂt w» “ IS it s edny

We are emhc“ ‘that with mn&l’omrd good mgm i’ th.‘utniutiou
of herit & siid technology iibw petestially available; ihe fivet f thess =
systemis ‘could Ve placed in opérition ¥y lite 19623 the higher resolution system
becoming operational about one year later. We therefore urge a resolute
concenkration of effort on these two systems and’a‘clond dociiton’ b*‘illign

to this task & !nghor priorlty tm tvm othui- atpoctr wpthor ol tht SAMOS
?ro:fcni . s T _ - R ‘

‘ s&:«mmmMyummﬂyﬁcd Mﬂwﬂ oti&tu&o‘p&tognphﬁ
it is necessary that increaved offorts bé wmide to iniprove theé relfabllity of
recovery techaiques. Recent achisvements in the DISCOVERER program
are most encouraging. Aa alternative procedure, unprovea operationally,
but most appealing in concept, invelves the use of a drag brake mechanism
to effect reeatry. The applicability of this technique to the SAMOS recovery
oponuu nhenu r-cem urkn. cmﬁouthn R

£ S TAMURE R, 1B v T G U C e
m\m ne-auy tho opou!h‘a! maanumrwm groatly s o
W Yy the obvieus Yoquirenibdt for ‘sifaty 6 ¥edtrict this mtvmu
:::Wm ‘ASa n%m iﬁcﬁmwﬁe‘ in he meftbn

SO R P S m,g Morasvey, e W{?@xﬂ}a" BB 3&;&-
ZEERE mgﬁsx Ay v deviot dargengoie wm vad mdzed, sad ibe app0unitias for

el e oragky ave seave o
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d success of tln :Qmax mra;bn. n hmily umoasl
thmm qt Air Foxce ot!o:tn umm

P B AN
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The recomnaissance “taks' of the W systems is recovered as
a set ammmgunwm The intelligence yield that will
be extracted from these latent images is critically dependent on quality
factore in the chamical precessing of the film and in the subsequent ullyds'_v
and iaterpretation of the finished photographs. ~We cannet smphasize tos
strongly that much of the datailad information captured i the. tumsm..

can be.irxetrievably last unless {irst-gate work is m h,,:iﬁn gtpccuing
hboutnrradh the motpymuon cumz‘ .

‘/’-a‘..—.«-

e s A : |

o Is _n.. puroly technical domain, we muat point out that the ‘schisvement g |
of optimum image-quality calls for the closest possible intsraction between |
individuals concerned with smulsion design and manufacture and individuals a
conceraned with processing techniques. H these two activities were to be } I
f i organised as separate and independent enterprises it is most walikely, in our !
" view, that the results would be the best ebtainable.. :

A full awareness of these {actoxaled te the special organisation of .
processing and evaluation that was used in the bandling of the U-2 films. Our |
experisnce with the supsrior results ebiained under thal ayrangement leads \
us to ummywmmmbmmmmm :
output of the prepesed satellite recansaissance systems. We farther recommend |
that thie ontpt be distributed by a centralized community labontory.

L i
SH S e Ta BTSSP TNE T L P Lo i P ‘

t Yiwis g e ty Tt Es RS S AR A
WEATHER ;

. NS -y 3. R
Bl R SO BONE 4

|

th' mgu has lug beena pﬂ-nry censideration. Fer satsllite recomnaissance
operatinns, the sensitivity ta weather ig in same respects even worse, H ,
thm,q;aohm«lhqu,, 10 fiyst paas, the mmhmyhn ;

later. sppertenition te shanrve the Sarget,, But the times of suhgequent passes :a
mm?mmmmpyeb orbit parameters, and the | is'Te
flexible than the scheduling of aircraft,. uormr.thvuthrmtuu
poue-dnnydmmuohvmuw and the oppertunitiss for
goed phatography are scarcey- - -
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The program outlined in this discussion can succeed oaly if it is
closely integrated with the'weather: services that will be nssociated with
.the TIROS preject, with the Air Ferce's 433-L system; snd with other
sources of weather data that may come into existence. Because of the short
reaction intervals that are necessary here; these arrangements will be
wn-uw.m.h. .advo nem urry dtontﬁnw yh-nhg

. IR
T LN T

et :
IR L

;' a . ~
e he :

. W Mym d z)o mcmm alveady aﬂh& out by the Air Force
~Muu the'conclusion that frem the’ airay-of impertant Sutides s few

can now be extracted and integrated intd 4 singlé simple and powerful ' -
programt te give us'the reconnafssance we need: ' Therefere, our recommen-
dation is that the following selected components of the Air Force mdm.
ueomw pmrm bo now um\hd&hto b wgﬂm? ’d voq h{.h
"i‘rw' o r

, l . A reccnrahle moluto-pyloul lor hlgh rem con-
i - *-nrgm mm Wwphy

| 2 -l-.‘f'-‘»‘ab u hemm for the Midnrtt ‘sea,

LRI

co Sy gmacny a0 B, R j.;;.;

I3

3. To be recovered as soon as feasible on lnnd.

, 4. To carry in some of the satellites camera and {ilm
i competéat to 'tdentify with cértainty missile sites both
i in construction and after completion.

S. To carry in éther sstellites camera aud film competent
to study the étate of resdiness; type of activity, and type

. of miullol. L

We recommend &Wﬂn& Wq:nm of more sdvanced re- \%
covery techaiques, pu_ub‘h!l& M‘hﬂ Mry. |

We recommmend that doctrcdc mdou techniques bo givea lower \

priority but be continusd as a research project and that the extensive X
program fer a ground-based electrenic readout system be cut back very
substantially and pbomptly.

JOP-SECs,
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Also, the | [gathsviny slectromagnetic in-
telligence should be given lower priority than that assigned to photography.

Weo further recommend that this program be managed with the
directaness that the Air Force has used on occasien, with great success,
for projects of everriding priority. We siggest that:this can best be
accomplished by a direct line of command from the Secretary of the Air
Force to the ;oncnl officer in operational charge of the whale program,
with appropriate boards of scientific advisers to both the secretarial level
and to the operational level. The general officer in conmmpnd. would logk
to associated miﬁhrtboardl for support in the execution of his plans. We
recommend thie Mrud&dimry type of organisation to sxecute the program
because we are- ccnvinccd that the situation presents an mmal combination
of urgency and inherent meubnlty w& ﬂu&w e tu v

Lt b

In addition, we roconunomd that MM@M”N Mh

the handling of the U-2 films be used for;chemical precessing of the recovered ||\
e

fnmandmuthomtwtuammwtmmm

We also recommend that this mhm ;nmatod vtththo
wwmmmuummmmWM»,mm-
433-L tymmaa&ulnr mnctmhu dstam Cioew e SN
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